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Short Note

Correlation and path analysis of agro-morphometrictraitsin maize (Zea maysL.)
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Abstract

Correlation and path coefficient among eleven agosphometric traits of forty maize inbred lines (@®M lines and 26 non-
QPM lines) grown duringharif 2011 were studied. Correlation analysis revealatdhain yield exhibited significant positive
association with 100-seed weight implying that ioy@ment in grain yield can be obtained by improving latter. Further,
path coefficient analysis partitioned the correlatinto direct and indirect effects. Path analysisaled highest positive direct
effect of days to 50% silking on grain yield, falted by cob girth and 100-seed weight; hence selettased on these charac-
ters would be more rewarding.
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Maize (Zea mays L.) belongs to the tribe Maydeae of
the grass family Poaceae. The geiea consists of four
species, of whiclZ. mays L. is economically important and
is one of the nature’s most efficient energy-stpraereal.
It has the highest potential for carbohydrate potida per
unit area per day. It is a major food and caloderse for
the people in the developing world, with a totakdt con-
sumption of 100 mt as food, contributing 15% of pre-
tein and 19% of the calories delivered from fooops: The
crop improvement efforts are directed to incre&segrain
production. Grain yield is a complex trait conditdal by
the interaction of various growth and physiologipabc-
esses throughout the life cycle. A rational cha@iteharac-
ters on which selection is to be exercised for &ighelds
requires an understanding of the association ofaciers
with yield and among themselves. Further path @oefft
analysis is an efficient tool to elucidate the dirend indi-
rect effect of each character towards yield. Hettoe pre-
sent investigation was taken up to study the astoni of

yield and its component traits in maize

The study was carried out at the Experimental Fafrm
the Department of Crop Improvement, College of Agji
ture, CSK HPKV, Palampur (32°6’ N latitude§°3’ E
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longitude and 1290.8 m altitude) during 2011. Thpesi-
mental material consisted of 40 maize inbred limdsch
comprised of 14 QPM lines and 26 non-QPM lines s@gn
in a-RBD design with three replications (five blocksr pe
replication and eight entries per block with plizesof 3.0 x
1.2 nf) at row to row and plant to plant distance of 60 ¢
and 20 cm, respectively (having 2 rows/plot). Rec@nded
cultural practices were followed to raise the créflant
height, cob placement height, cob length, cob gikérnel
rows per ear, grains per row and 100-seed weighé e
corded on ten randomly selected plants in each @odin
yield was harvested from net plot. Days to 50%eokhed,
50% silking and 75% maturity were recorded on plasis.
The phenotypic [k (P)] and genotypic [r12 (G)] correlation
coefficients were calculated as per formulae suggesy Al
-Jibouriet al. (1958).

r2. (P) = $12/ V[ 32p (Xy) % 52p (X21
2. (G) = g1 V[S% (X1) X 4 (X2) |

Where,
$p12= phenotypic covariance between charactarand X%
Sy12= genotypic covariance between characterand X%



&p(X1) and §,(X,) = phenotypic variance of traits;Xand
X, respectively
4(X1) and §4(X,) = genotypic variance of traits;Xand
X, respectively
The path coefficient analysis was performed accord-
ing to Dewey and Lu (1959).

Pyl + P}é.l’lz + Pyg,.l'lg F o + Py1.|'1n =Iyr
Pyl.rlg + P)Q + Pyg,.l'zg F o + Py1.|'2n =1y>
Pyi.ri3+ Pyoras + Py + o e + Py.rsn =1y
Py1.r1n + PYouron + P¥slan e + PY.ln-n = My
Where,

Pyi, Py, Py v Py, are the direct path effects of
1,2,3, .......... , h variables on the dependent véziagh

112, T131 e enninninnns r (n-1) n are the coefficients of correla-

tion between various independent variables angd my,
Y3, cereriiieennnns ryn are the correlation coefficients of
independent variables with dependent variable ‘y'.

The variation in the dependent variable which re-
mained undetermined was assumed to be due to lewiab
(s) not included in the present investigation. Tegree of
determination of such variables was calculatecbavis:

Residual effect (P x R) #1 — R)

where,
n
R= ) pyly
i=1
where,

R? is the squared multiple correlation coefficientdan
is the amount of variation in the yield that caralseounted
for any yield component characters. Morphologicalt$
were measured based on maize descriptors develmped
the Biodiversity International.

The estimates of phenotypic and genotypic cortati
coefficients among yield and yield attributes arespnted
in Table 1. The estimates of genotypic correlatiomgen-
eral, were higher than their respective phenotygpicela-
tions for most of the traits, indicating that timerrrelation-
ships were strongly inherent. The low phenotypipreg-
sion was due to environmental factors.

Days to 50% pollen shed exhibited a significant and
positive association with 50% silking and 75% misjur
Similarly, significant positive correlation was alsob-
served for 50% silking with 75% maturity indicatitigat
selection for early silking would be sufficient identify
the earliness in maturity which would ultimatelysué in
higher yield. Grain yield showed significant pogdticorre-
lation with 100-seed weight indicating that thiaittcan be
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considered for effective selection. The grain yietas also
positively correlated with all the other traits.uL{1997)
also reported positive correlation between graildyand
seed weight. Similar results were reported eaitianaize
by Kaundal and Sharma (2005), Raéigal. (2010) and
Zarei et al. (2012) which were in confirmation with the
present study. Whereas, Barres al. (2010) observed
negative correlation between grain yield and daysilk-
ing, this was not in accordance with the presamiystas
these traits were positively correlated.

Path coefficient analysis (Table 2) provides better
means for selection by resolving the correlatioafficient
of yield and its components into direct and indireffects.
In the present study, six traitéz., days to 50% silking,
plant height, cob placement height, 100-seed weigbih
girth and grains per row exhibited positive cortiela with
grain yield Whereas, days to 50% pollen shed, 75% matur-
ity, cob length and kernel rows per ear exhibitegative
correlation with grain yield. Geetha and Jayararfz400)
reported that number of grains per row exerted xmam
direct effect on grain yield. However, in the prsstudy
the direct and indirect contribution of correlatimevealed
the high positive direct effect of days to 50% isitk only,
so this trait may be given more emphasis for siglgdtigh
yielding maize genotypes.

The high positive direct effect of days to 50% isitk
on yield was also reported by Kumar and Singh (2004
which were in confirmation with present study. Fréime
present study it can be inferred that the traitsashg posi-
tive direct effects on correlation with grain yidtdve low
direct values, indicating that selection basedhmsé traits
for increasing the grain yield would not be effeeti
Whereas, their indirect effects through days to S0%éng
were high, therefore 50% pollen shed, 75% matudbh
placement height and 100-seed weight contributeli in
rectly through days to 50% silking which means thatse
traits act as precursors for other traits and seleon their
basis would help in increasing the grain yield @liza.
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